Purpose To investigate the association between childhood maltreatment and adulthood domestic and sexual violence victimisation among people with severe mental illness (SMI), and to explore this association in terms of gender differences and potential mediators. Method A cross-sectional survey of 318 people living in the community who were receiving care from Community Mental Health Teams. Associations were assessed using logistic regression of multiply imputed data. Results 63 % (95 % CI 55-71 %) of men and 71 % (95 % CI 63-79 %) of women reported childhood maltreatment, 46 % (95 % CI 37-54 %) of men and 67 % (95 % CI 59-76 %) of women reported adulthood domestic violence victimisation, and 22 % (95 % CI 15-28 %)of men and 62 % (95 % CI 53-70 %)of women reported adulthood sexual violence victimisation. Men and women with SMI who reported experiences of childhood maltreatment were two to five times more likely to report domestic and sexual violence victimisation in adulthood after adjusting for confounders. The associations held for each of emotional, physical and sexual childhood abuse. Conclusion People with severe mental illness have high prevalence of experiences of childhood maltreatment and adulthood domestic and sexual violence victimisation. Childhood maltreatment appears to be an independent risk factor for adulthood victimisation among men and women with SMI.
Introduction
People with severe mental illness (SMI) are at increased risk for all forms of violent victimisation [1] . Domestic and sexual violence victimisation is common among people with SMI, and victims show higher levels of psychosocial morbidity following violence than in the general population [2] . Although, there is an established association between childhood maltreatment and adulthood violent victimisation in the general population [3, 4] , there is little evidence for the SMI population. People with SMI are a particularly vulnerable population, suffering from a range of mental and physical morbidity, social disadvantage, and elevated risk of premature mortality [5, 6] . It is therefore, particularly important to advance our understanding of early risk factors for later difficulties in this population as this might help pave the way for preventative interventions.
Childhood maltreatment refers to both childhood abuse (emotional, physical and sexual) and childhood neglect (emotional and physical). In the general population there is strong evidence for the association between childhood abuse and adult abuse and trauma, even after adjustment for confounding variables [3] . A prospective cohort of abused and neglected children with matched controls found that the increase in risk of adult victimisation associated with childhood abuse and neglect was specifically an increase in risk of interpersonal violence such as physical and sexual assault/abuse [4] . All types of childhood abuse and neglect increased the risk of interpersonal violence in adulthood with no evidence for specific associations between subtypes of childhood maltreatment and specific forms of victimisation in adulthood [4] . Although, the same pattern of increased risk was observed for men and women with experiences of childhood maltreatment, the effect on increased risk for the event ''coerced into unwanted sex'' was significantly stronger for men than for women [4] . In both the general population and among people with SMI, women are at greater risk for domestic and sexual violence [7] [8] [9] and thus, risk factors and potential mediators for intimate violence must be explored by gender.
As the cause of domestic and sexual violence is always ultimately the behaviour of the perpetrator, it can be difficult to clarify the mechanisms by which a person's negative childhood experiences could increase their vulnerability to later violence. Grauerholz uses an ecological framework, proposing that personal, interpersonal and sociocultural factors associated with childhood abuse may increase the risk of exposure to potential perpetrators, or increase the likelihood that potential perpetrators will act aggressively [10] . Factors associated with childhood abuse in the general population such as lack of resources, social isolation, drug and alcohol abuse, psychiatric symptoms and stigmatization [11] [12] [13] may all increase the risk of a perpetrator acting aggressively, due to the perception of the victim as an easy target and feeling more justified in behaving aggressively, as well as decreasing the ability of the victim to respond assertively [10] . Many of the factors considered to be the potential mediators of the relationship between childhood abuse and adult victimisation are very prevalent in populations with SMI, regardless of abuse history.
The prevalence of childhood maltreatment among people with SMI is extremely high [14, 15] . Experiences of childhood maltreatment are associated with more severe psychiatric symptoms and more complex clinical manifestations among people with SMI [16, 17] . People with SMI also have a much higher prevalence of both past-year and lifetime experiences of domestic and sexual violence compared to general population samples [8, [18] [19] [20] . Sexual and domestic violence among people with SMI is associated with substance abuse, homelessness, psychiatric illness severity and history of childhood abuse [8, 21] .
Despite the high prevalence of victimisation across the lifetime, and the association of victimisation with psychopathology, there have been very few studies which have looked at the association between childhood maltreatment and domestic and sexual violence in adulthood among populations with SMI. The studies that have been conducted to date have often excluded men with SMI, and have not adequately adjusted for confounding factors. In addition, previous studies have not investigated associations between adult victimisation status and the occurrence of different forms of childhood maltreatment and abuse [21] [22] [23] [24] .
Aims of the study
We aimed to explore the association between childhood maltreatment and adulthood sexual and domestic violence victimisation among people with SMI, investigating gender differences, potential mediating factors, and the risk associated with different forms of childhood maltreatment. Our primary hypothesis was that the experiences of moderate to severe childhood maltreatment would increase the odds of adulthood domestic and sexual violence victimisation among both men and women with SMI.
Method Study design and setting
The study design was a cross-sectional survey. The sample was drawn using simple random sampling from 19 community mental health teams (CMHTs) based in two NHS mental health Trusts, covering six London boroughs with a diverse population of 1.5 million people. Interviews were conducted from September 2011 to March 2013 by trained research workers. The interviews lasted around an hour and participants were paid £20 for their time. The survey instrument comprised a modified version of the Office for National Statistics (ONS) Crime Survey for England and Wales (CSEW) questionnaire, comprising a main face-to-face interview and a self-completion questionnaire.
Study population
Severe Mental Illness (SMI) was defined in terms of chronicity and need for intensive care from secondary mental healthcare services, in accordance with the UK Department of Health definitions [25] . Patients were eligible for the study if they were aged 18-65, receiving secondary mental health care from one of the included CMHTs for 1 year or more, and living in the community. Patients were excluded if they had poor English language proficiency or lacked capacity to consent.
Study variables

Exposure
The primary exposure was the experience of childhood maltreatment, assessed using the Childhood Trauma Questionnaire-Short Form (CTG-SF) [26] . The CTQ-SF is a well-validated, 28-item, self-report questionnaire. Individuals respond to a series of statements about childhood events, which are endorsed on a Likert scale according to their frequency. The CTQ-SF has three subscales for emotional, physical and sexual abuse; and two for emotional and physical neglect. The CTQ subscales were based on the following definitions of abuse and neglect:
• Sexual abuse Sexual contact or conduct between a child younger than 18 years of age and an adult or older person.
• Physical abuse Bodily assaults on a child by an adult or older person that posed a risk or resulted in injury.
• Emotional abuse Verbal assaults on a child's sense of worth or well-being or any humiliating or demeaning behaviour directed toward a child by an adult or older person.
• Physical neglect The failure of caretakers to provide for a child's basic physical needs, including food, shelter, clothing, safety and health care.
• Emotional neglect The failure of caretakers to meet children's basic emotional and psychological needs, including love, belonging, nurturance, and support.
The CTQ-SF has cut scores set for each type of maltreatment at four levels: None (or minimal), Low (to Moderate), Moderate (to Severe) and Severe (to Extreme). For the purpose of this study a binary outcome for each type of maltreatment was created using the Moderate to Severe cut off. This cut score achieves a specificity of at least 95 % of non-maltreatment cases correctly classified, and has sensitivities ranging from 49 to 72 % [26] .
Outcome
The two main outcomes in this analysis were experiences of adulthood domestic violence victimisation (ADVV) and adulthood sexual violence victimisation (ASVV). Domestic violence refers to all non-sexual violence perpetrated by an intimate partner or family member, and sexual violence refers to violence of a sexual nature regardless of the perpetrator (ONS 2013).
ASVV was assessed in the self-completion module of the survey, with the following four questions, the same questions used in the CSEW:
• Indecent exposure ''Since you were 16, has ANYONE ever indecently exposed themselves to you (i.e. flashing) in a way that caused you fear, alarm or distress?'' • Sexual touching ''Since you were 16, has anyone ever touched you in a sexual way (e.g. touching, grabbing, kissing or fondling) when you did not want it?'' • Sexual intercourse ''Since you were 16, has anyone ever forced you to have sexual intercourse, when you were not capable of consent or when you made it clear you did not want to? By sexual intercourse we mean vaginal, anal or oral penetration.'' • Attempted sexual intercourse ''Apart from anything else you have already mentioned, since you were age 16 has anyone ever ATTEMPTED to force you to have sexual intercourse when you were not capable of consent or when you made it clear you did not want to?''
For each question, if the patient answered ''Yes'', they were asked to specify the perpetrator: a partner, a family member (other than a partner), someone else I knew (other than a partner of family member), a stranger. As well as a ''No'' option, there was a ''Do not know/cannot remember/ do not wish to answer'' option. For each question the patient was also asked if anyone had done this to them in the last 12 months, and were again asked to specify the perpetrator. We used a binary variable of ASVV (yes/no) for all analyses, so anyone who endorsed any one of the four sexual violence questions was coded as having experienced ASVV.
ADVV was assessed with the following questions for partner or ex-partner violence and the questions were repeated for family violence.
• Since you were 16 has a partner or ex-partner (/member of your family) EVER done any of the things listed below?
• Prevented you from having your fair share of the household money.
• Stopped you from seeing friends and relatives.
• Repeatedly belittled you to the extent that you felt worthless.
• Since you were 16 has a partner or ex-partner (/member of your family) EVER threatened you in any way? • Since you were 16 has a partner or ex-partner (/member of your family) EVER used a force on you.
• Have you EVER been injured (even if only slightly) as a result of the force used on you by a partner (/member of your family)?
Again, if responded positively, the participant was asked to specify whether this occurred in the past 12 months, and a binary variable of experienced any ADVV was used for all analyses.
Covariates
We included co-variates that were hypothesised to be a priori confounders or mediators on the basis of previously published studies [19, 21] . The confounders adjusted for age were, ethnicity and the social class of the household respondent. The variables adjusted for the final model including potential mediators were social variables (employment status, social support, living alone, history of perpetration of violence) and clinical variables (illness severity using primary ICD-10 diagnosis and history of admission under the mental health act (MHA) as markers, and alcohol and substance misuse) thought to potentially lie on the causal pathway between childhood maltreatment and adulthood victimisation.
Demographic Basic demographic information on age, gender, ethnicity, education status, employment status, social class were collected in the main interview.
Social Social support was measured using the 4-item Medical Outcome Study Social Support Survey (MOS-SSS) [27] . Whether the participant was a lone adult in their household or not was collected in the main interview.
Violence perpetration Violence perpetration was assessed using one question from the self-completion module used in the CSEW: ''Have you ever used force or violence on anyone on purpose, for example, by scratching, hitting, kicking or throwing things, which you think injured them in some way? Please include your family and people you know, as well as strangers''.
Clinical Diagnosis was used as a marker of illness severity, measured using the patient's primary ICD-10 diagnosis (as recorded in their clinical notes or reported by their care co-ordinator); analysed as a binary variable of whether or not their diagnosis was of schizophrenia and related disorders (schizotypal and delusional). A history of any past admission under the MHA was also used as a marker of illness severity. Substance misuse was assessed by a question on whether the participant had ever taken drugs, and the World Health Organisation measure for hazardous alcohol use, the Alcohol Use Disorders Identification Test (AUDIT) [28] .
Ethics
Ethical approval for this study was obtained from National Research Ethics Service (NRES) Committee South East Coast-Kent in June 2011 (REC reference 11/LO/0672).
Statistical analyses
Stata 13 (2013) was used for all analyses. All analyses were stratified by gender, as we were interested in comparing the strength and independence of associations in men and women. Logistic regression was used to explore the independence of associations between childhood maltreatment and adulthood domestic and sexual violence victimisation. We tested the association between any childhood maltreatment and each of the adulthood domestic and sexual violence victimisation using three logistic regression models: We also tested confounder-adjusted associations between different types of childhood maltreatment and each of the adulthood domestic and sexual violence victimisation.
Descriptive statistics (proportions or means as appropriate) were used to describe the sample characteristics and proportion of missing data. As there was missing data on the exposure and outcome variables (see Table 1 ), reducing the analytic sample to individuals with complete data could have resulted in potentially biased estimates. To address this, we used multiple imputation. All of the variables of interest for the analyses listed in study variables were included in the imputation model, with 60 imputations used. All 318 participants with data on self-complete module were included in the imputation model. A sensitivity analysis was conducted to compare findings between the imputed dataset and the complete case analyses.
Results
Sample flow and characteristics
The sample flow of the original study is shown in Fig. 1 . Three hundred and eighteen participants who had completed the self-completion module of the interview were included in the analyses.
The characteristics of the sample (including missing data for each variable) are presented in Table 1 . There were slightly more men than women in the sample (57 %), and less than 40 % were White British. Fifty-eight percent of the sample had a diagnosis of schizophrenia or related disorder, and 58 % had a history of admission under the Mental Health Act.
Prevalence of victimisation
The prevalence of victimisation (both adulthood and childhood) for men and women is shown in Fig. 2 . 
Association between childhood maltreatment and adulthood victimisation
The odds ratios and 95 % confidence intervals for adulthood domestic and sexual violence associated with experiencing moderate to severe childhood maltreatment, compared to no experience of childhood maltreatment, are shown in Table 2 .
In the partially adjusted models, the odds of experiencing ADVV and ASVV were over four times higher among men who experienced childhood maltreatment than men without those experiences in childhood. For women who experienced childhood maltreatment, the odds of ADVV were increased over 6 times, and the odds of ASVV were over two times higher than women without experiences of childhood maltreatment. In the fully adjusted models, the strength of the association was not substantially altered in women, but was weaker in men.
Different forms of childhood maltreatment
The odds ratios and 95 % confidence intervals associated with the effect of different forms of childhood maltreatment on ADVV and ASVV are shown in Table 3 . For both men and women, each different form of childhood maltreatment was associated with increased odds for ADDV, with emotional abuse in childhood showing the strongest association with around eight times the odds in men and women. For both men and women, all forms of childhood abuse, but not childhood neglect, were significantly associated with increased odds of ASVV. For men, the strongest association with ASVV was sexual abuse in childhood, associated with around eight times the odds, however, for women this association was only three times, and emotional abuse had a slightly larger effect.
Sensitivity analyses
Sensitivity analyses were conducted using only those participants with complete data on these variables of interest, to compare results from the complete cases to those obtained with the imputed dataset. Complete case analyses are run for the main associations, as in Table 2 , as well as the exploration of different forms of childhood maltreatment as in Table 3 . We observed a similar pattern of associations in the complete case analysis as that obtained using the imputed dataset, but with wider confidence intervals reflecting the smaller sample size. Complete case analysis tables are available as supplementary material.
Discussion Principal findings
We found a very high prevalence of childhood maltreatment and adulthood domestic and sexual violence victimisation among both men and women with SMI. For both men and women, experiences of moderate to severe childhood maltreatment were associated with two to six times the odds of domestic and sexual violence victimisation in adulthood. All forms of childhood abuse independently increased the odds of victimisation in adulthood. The strength of association between childhood maltreatment and adulthood domestic violence victimisation were similar for men and women. However, the association between childhood abuse and adulthood sexual violence victimisation appeared to be stronger in men than in women.
Strengths and limitations
We used detailed, validated measures of childhood abuse and adulthood victimisation, and studied associations in both men and women. Most studies investigating domestic and sexual violence have exclusively focused on women and to date, the full picture of associations in both men and women has been unknown. We have shown that childhood abuse increases the odds of adult victimisation in both men and women with SMI. We were also able to investigate the effect of different forms of childhood maltreatment on adulthood violent victimisation, including emotional abuse and neglect, the effects of which have seldom been investigated. Nevertheless, our study had limitations. The low response rate (52 %), may have introduced selection bias into the sample. Low response rates are a common challenge in studies of SMI participants, with 'gatekeeping' being a particular problem when participants are contacted through care co-ordinators, as was the case in this study. It is possible that people who have experienced victimisation would not want to take part in a study requiring disclosure of these experiences and this can lead to underestimation of the prevalence of victimisation. The prevalence of victimisation obtained in this study is in keeping with that reported in previous studies, which suggests that our sample was not particularly unusual.
Missing data on the variables of interest in this study is another limitation. With sensitive questions about abuse and victimisation, it is possible that data are not missing at random, as it is possible that people with a history of abuse may feel less comfortable answering questions about abuse than those without that experience. However, as there may be similar effects on answering questions referring to abusive experiences in childhood and adulthood, the effect of missingness may not bias the associations between childhood and adulthood abuse too greatly, and again the result would be to underestimate the strength of associations.
A further limitation is that all experiences of victimisation were self-reported and thus potentially subject to information bias. There is a possibility that those reporting adult victimisation may be more likely to recall and report childhood victimisation, as victimisation in adulthood may revive childhood memories, which would lead to an overestimation of the association. Generally, it has been found that people with SMI are reliable in their reports of childhood and adult abuse, although men with SMI may be less reliable regarding reports of sexual abuse [29] . It is thus possible that the lower prevalence of violence victimisation in men is due to under-reporting. A recent study using archival data of the minimization-denial subscale of the CTQ found that minimization of childhood maltreatment is common among community samples and psychiatric patients, and that this may underestimate associations between childhood maltreatment and associated outcomes [30] .
As the study was a cross-sectional survey, it is not strictly possible to infer causality between the outcome and the exposure. Although reverse causality is unlikely, due to the time-bound nature of exposure (in childhood) and outcome (in adulthood), there may be many other explanations for the association observed, including recall bias and unmeasured confounding.
Comparison with previous literature
The high prevalence of childhood abuse found in this study is similar to that previously reported in people with SMI [14, 15] . The prevalence of childhood neglect was very high in both women and men with SMI. This should be investigated in more detail in SMI populations, as neglect has been shown to have adverse mental health outcomes in the general population [31] , and yet most studies with SMI populations have focused on abuse. The finding of an increased risk of domestic and sexual violence with experiences of childhood maltreatment is in line with previous research among populations with SMI [21, 22, 24] . Women with SMI with a history of childhood abuse were over three times more likely to experience adult sexual assault in one study [24] . Another study looking at men and women with SMI found that patients who had been sexually abused as adults were more likely to have sexually abused as children, but physical abuse in childhood was not associated with physical abuse in adulthood [22] . Other research has demonstrated the high prevalence of sexual and physical abuse among men and women with SMI, and the association with history of childhood abuse [21] . Our findings extend past literature by showing the association between childhood maltreatment and adulthood victimisation among men and women with SMI, and by exploring the effect of different forms of childhood maltreatment, such as emotional abuse and neglect, that previous studies have not investigated. Many of the associations between childhood maltreatment and adulthood sexual violence victimisation were weaker among women than men. This is likely due to the difference in prevalence of sexual violence victimisation experiences in adulthood between men and women. As the majority of women in our sample (62 %) had experienced sexual violence, compared to 22 % of men, it is likely that specific childhood risk factors do not show such a strong association with what is sadly and shockingly such a prevalent outcome for women with SMI. Using an ecological framework to understand sexual and domestic violence victimisation [10] , it follows that for women with SMI, there are so many risk factors for violence present, that the experience of childhood maltreatment may have less independent effect on vulnerability to later victimisation. Particularly for sexual violence, as it is less prevalent in men, it is likely that individual risk factors such as childhood maltreatment will have a greater effect on the risk of revictimisation.
The results of this study also suggest that emotional abuse in childhood increases the odds of adulthood domestic and sexual violence victimisation in both women and men. This is an important finding, as previous studies have neglected the effect of forms of childhood maltreatment other than physical and sexual abuse on adulthood victimisation. This finding adds to the evidence suggesting that rather than there being something about specific (i.e. physical and sexual) abusive experiences in childhood that makes people more vulnerable to similar abusive experiences in adulthood, broader stressful childhood experiences may affect the lifetrajectory negatively in terms of complex social and behavioural outcomes which may increase vulnerability to violence. Indeed, one large prospective study in the general population found that childhood maltreatment had little direct impact on lifetime mental health outcomes when stressful life events were controlled for [31] .
Implications
As abusive experiences in both childhood and adulthood are associated with poorer mental health outcomes in people with SMI, the findings of this study highlight the importance of clinicians rigorously assessing patients' trauma history, and addressing the complex needs of patients who have been victimised. The risk of re-traumatisation in institutional settings as well as private must be considered. Interventions to address victimisation in adulthood do not take early experiences into account. Future research is therefore needed to understand the mechanism linking childhood maltreatment and adulthood victimisation. It may be the case that experiences of victimisation in early life influence risk of later victimisation in this causal manner, via changes in social and psychological development and the severity of illness. On the other hand, the association may simply reflect continuity of adversity across the life course, with early victimisation a marker of social disadvantage that is still present in adulthood and increasing risk of victimisation. Interventions aimed at helping people with SMI deal with the consequences of traumatic experiences may lead to improved clinical outcomes. NICE guidelines state that trauma-focused psychological treatment should be offered to PTSD sufferers regardless of the time that has elapsed since the trauma [32] . People with SMI who have been victims of childhood maltreatment should potentially be considered candidates for such treatment. The results of this study also highlight the importance of addressing a wider range of traumatic experiences in childhood, such as emotional abuse, which have previously been neglected.
